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The Biological Services Program was established within the U.S. Fish 
and Wildlife Service to supply scientific information and methodologies on 
key environmental issues that impact fish and wildlife resources and their 
supporting ecosystems. The mission of the program is as follows: 


@ To strengthen the Fish and Wildlife Service in its role as 
a primary source of information on national fish and wild- 
life resources, particularly in respect to environmental 
impact assessment. 


To gather, analyze, and present information that will aid 
decisionmakers in the identification and resolution of 
problems associated with major changes in land and water 
use, 


To provide better ecological information and evaluation 
for Department of the Interior development programs, such 
as those relating to energy development. 


Information developed by the Biological Services Program is intended 
for use in the planning and decisionmaking process to prevent or minimize 
the impact of development on fish and wildlife. Research activities and 
technical assistance services are based on an analysis of the issues a 
determination of the decisionmakers involved and their information needs, 
and an evaluation of the state of the art to identify information gaps 
and to determine priorities. This is a strategy that will ensure that 
the products produced and disseminated are timely and useful. 


Projects have been initiated in the following areas: coal extraction 
and conversion; power plants; geothermal, mineral and oil shale develop- 
ment; water resource analysis, including stream alterations and western 
water allocation; coastal ecosystems and Outer Continental Shelf develop- 
ment; and systems inventory, including National Wetland Inventory, 
habitat classification and analysis, and information transfer. 


The Biological Services Program consists of the Office of Biological 
Services in Washington, D.C., which is responsible for overall planning and 
management; National Teams, which provide the Program's central scientific 
and technical expertise and arrange for contracting biological services 
studies with states, universities, consulting firms, and others; Regional 
Staff, who provide a link to problems at the operating level; and staff at 
certain Fish and Wildlife Service research facilities, who conduct inhouse 
research studies. 
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PREFACE 


This report was written for fish and wildlife biologists who review 
permits for the construction of minor shoreline structures in the coastal 
environment, and was submitted in fullfilment of Contract 14-16-0008-2153. 


Any suggestions or questions regarding this review should be directed 
to: 


Information Specialist 

National Coastal Ecosystems Team 
NASA-Slidel1 Computer Complex 
1010 Gause Boulevard 

Slidell, Louisiana 70458 


The correct citation for this report is: 


Mulvahilis: Es) basoG. A. eifranciisco,s din, Bs? Glad snikK.o2e Bop Kasten; wand 
RoE. = Wilson: 1980. Biological impacts of minor shoreline structures 
on the coastal environment: state of the art review. U.S. Fish and 
Wildlife Service, Biological Services Program. FWS/OBS-77/51. 2 vol. 
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SUMMARY 


Beak Consultants Incorporated conducted a state of the art review of the 
biological impacts of minor shoreline structures on the coastal environment. 
The types of structures included in this study were as follows: breakwaters, 
jetties, groins, bulkheads, revetments, ramps, piers, and other support struc- 
tures, buoys and floating platforms, harbors for small crafts, bridges, and 
causeways. 


A total of 555 information sources were obtained of which approximately 
220 references were found by commercial bibliographic searches. Other sources 
were located by cross referencing from identified sources; visiting key lib- 
raries; interviewing and sending questionnaires to institutions, government 
agencies, and individuals who might have had useful information. 


Information was extracted from the literature and compiled by type of 
shoreline structure and by coastal region. The following categories of infor- 
mation were sought: structure functions; site characteristics; geographic 
prevalence; engineering, socioeconomic and biological placement constraints; 
construction materials; expected life span; environmental conditions, method- 
ology of environmental impact studies; physical and biological impacts; and 
structural and nonstructural alternatives. 


Existing information was evaluated and a text was prepared (Volume I). 
An annotated bibliography, keyword index, and primary author reference number 
index were produced from the data base (Volume II). 


This state of the art review summarizes and evaluates the information 
found in the literature for each type of structure. Areas requiring additional 
study are delineated. Germane studies in progress are identified, and selected 
case histories depicting the impacts of shoreline structures are presented as 
part of the review. 


The impact of any structure on the coastal environment is site-specific 
and should be considered on a case-by-case basis. Few studies were found which 
quantitatively investigated the impacts of specific structures. 


Structures which appear to have the greatest potential for impacting the 
coastal environment are small boat harbors, bridges and causeways, bulkheads, 
breakwaters, and jetties. Those with moderate impact potential are revetments, 
groins, and ramps. Low-impact potential structures include buoys and floating 
platforms, and piers, pilings and other support structures. Based on this 
classification scheme and the number and types of information sources located, 
bridges, causeways, and small boat harbors have received very little study 
relative to their potential impacts. 
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INTRODUCTION 
This velume contains a printout of the data base which was used to pre- 
pare Biological Impacts of Minor Shoreline Structures on the Coastal Environ- 
ment: State of the Art Review, Volume I. 


The printout contains information about: 


0) Breakwaters 0) Structure supports 
0) Jetties 0) Buoys 

0) Groins 0) Floating platforms 
0) Bulkheads 0) Harbors 

0) Revetments 0) Bridges 

0) Ramps 0) Causeways 

0) Piers 0) Dredge/fill 

0) Pilings 


Information that was related to the above structures and which fell into 
one of the categories in Table 1 was extracted from the literature and entered 
into the data base by category. The information in each of the categories is 
presented either by coastal region or as general information. Information may 
be traced back to its source by noting the reference number which accompanies 
each listing and referring to the author reference number index and annotated 
bibliography. 


It should be noted that the ratings of the references which appear on 
this printout reflect only a given article's usefulness and applicability to 
the project and not its scientific validity or excellence. 


This printout served as one means of integrating and organizing the in- 
formation contained in the literature for purposes of preparing the state of 
the art review. The data in the printout is a summary of information from 
each source as it related to the outline in Table 1 and is not inclusive of 
all information contained in an article. All persons using this volume should 
refer to the original article for verification of information and to the Vol- 
ume I. 
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Table 1. Types of information contained in the data base. 


Local name of structure 
Structure function(s) 
Prevalence in coastal region 
Geographical location of structure 
Town and state 
Name of waterway 
Site characteristics 
Placement relative to shoreline 
Elevation/depth of structure 
Placement constraints 
Engineering 
Socioeconomic 
Biological 
Others 
Alternate locations 
Alternate structures considered 
Construction materials 
Expected life span of structure 
Availability of construction plans 
Unaltered conditions/environment 
General characteristics 
Shoreline topography 
Substrate 
Environmental factors 
Flora 
Vertebrate fauna 
Invertebrate fauna 
Ecological interrelationships 
Others 
Altered conditions/environment 
General characteristics 
Shoreline topography 
Substrate 
Environmental Factors 
Flora 
Vertebrate fauna 
Invertebrate fauna 
Ecological interrelationships 
Physical impacts from construction 
Biological impacts from construction 
Physical impacts from presence of structure 
and accumulation of structures within a 
coastal zone 
Biological impacts from presence of structure 
and accumulation of structures within a 
coastal zone 
Others 
Environmental impact methodology 
Research in progress at time of publication 
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Albuquerque, N. M, - 


Anchorage, Alaska 


LEGEND 


Headquarters - Office of Biological 
Services, Washington, D.C. 


National Coastal Ecosystems Team, 
Slidell, La. 


@)-6) Regional Offices 


A Area Office 


REGION | 

Regional Director 

US. Fish and Wildlife Service 

Lloyd Five Hundred Building, Suite 1692 
500 N.E. Multnomah Street 

Portland, Oregon 97232 


REGION 2 

Regional Director 

US. Fish and Wildlife Service 
P.O. Box 1306 

Albuquerque, New Mexico 87103 


REGION 3 

Regional Director 

US. Fish and Wildlife Service 
Federal Building, Fort Snelling 
Twin Cities, Minnesota 55111 


U.S. FISH AND WILDLIFE SERVICE 


REGIONAL OFFICES 

REGION 4 ALASKA AREA 

Regional Director Regional Director 

U.S. Fish and Wildlife Service U.S. Fish and Wildlife Service 
Richard B. Russeil Building 1011 E. Tudor Road 

75 Spring Street, S.W. Anchorage, Alaska 99503 


Atlanta, Georgia 30303 


REGION 5 

Regional Director 

U.S. Fish and Wildlife Service 

One Gateway Center 

Newton Corner, Massachusetts 02158 


REGION 6 

Regional Director 

U.S. Fish and Wildlife Service 
P.O. Box 25486 

Denver Federal Center 
Denver, Colorado 80225 


DEPARTMENT OF THE INTERIOR © 
U.S. FISH AND WILDLIFE SERVICE = 5 


As the Nation's principal conservation agency, the Department of the Interior has respon- 
sibility for most of our.nationally owned public lands and natural resources, This includes 
fostering the wisest use of our land and water resources, protecting our fish and wildlife, 
preserving the environmental and cultural values of our national parks and historical places, 
and providing for the enjoyment of life through outdoor recreation. The Department as- 
sesses our energy and mineral resources and works to assure that their development is in 
the best interests of all our people. The Department also has a major responsibility for 
American Indian reservation communities and for people who live in island territories under 
U.S. administration. 


